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are seriously complicated by the formation of induced internal electric currents. As I have shown on a former occasion*, the principal time-constant of a cylinder of radius a, specific resistance p, and permeability p, is given by
~~ (2-404)2p '
This means that circumferential currents started and then left to themselves would occupy a time r in sinking to l/e of their initial magnitude. Whether the effects of such currents will be important or not depends upon the relative magnitudes of r and of the period of the magnetic changes actually in progress. In the present case, with
^6=100,      /3 = 9827,      2a=-33,
the value of r is about ^ufor of a second, that is, about half the period of the actual electrical vibration.
The theory of an infinite conducting cylinder exposed to periodic longitudinal magnetic force (Ieipt) has been given by Lambf, wlio finds for the longitudinal magnetic induction at any distance r from the axis
where
Jfi = — ^TTfuipIp...............................(10)
When the changes are infinitely slow, c reduces to pi e^, as should evidently be the case.
A more complete solution was worked out a little later by Obei'beckj including what is required for our present purpose, viz. the value of
ra
2?r I   or dr.
Jo
In terms of the function </> previously used [p. 569], (8) becomes
T    .  . <h (ipfM • TTT^jp)                                              /-i i \
C = /la 0'1    T~7^-----------v~~\ >    ........................(11)
whence is readily deduced
2vr I   c r dr = iro? . ill 6^ ~r/- --------iri—\ ;   ..............(^)
Jo                                    T* \*jP/* • ""^7P)
where
/>'2                                /y»3
• / /    \         T      i     1      il             il                   i                       /1O\
0 (a;) = 1 + i# + i jr^i + i p   2^   32 +.............'     '
* Brit. Assoc. Report, 1882, p. 446.    [Vol. ir. p. 129.]
t Math. Soc. Proc. Jan. 1884, vol. xv. p. 141.
J Wied. Ann. vol. xxi. (1884), p. 672. There seems to be some error in the way in which the magnetic constant appears in Oberbeck's solution (47). According to it (as I understand) a copper core would be without effect.'3 millim. in diameter
